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SYNTHESIS AND CHEMICAL BEHAVIOR
OF THE N-MORPHOLINO-O-ALKYL-3-
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The synthesis and the reactivity of the titled compounds towards electrophilic and nucle-
ophilic reagents have been discussed

Keywords: 1,2-Butadienephosphonates; N-morpholino-O-alkyl-3-methy 1-1,2-
butadienephosphonates

INTRODUCTION

The 1,2-alkadienephosphonate amidoesters ready available from the corre-
sponding 1,2-alkadienephosphonic dichlorides1 by the substitution of the
two chlorine atoms at phosphorus with ester- and dialkylamino groups,
produced cyclic oxaphospholic derivatives in the reactions with a number
of electrophilic reagents, which derivatives exhibit strong biological
effects2.

Until now the synthesis of the titled compounds have been not reported.
Now we wish to report the successful synthesis of the N-morpho-
line-O-alkyl-3-alkyl-1,2-alkadienephosphonates.
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432 D.D. ENCHEV

RESULTS AND DISCUSSION

The synthesis of the titled compounds was carried out following the proce-
dure described by us earlier, namely the interaction of 1,2-alkadienephos-
phonic dichlorides with aliphatic alcohols and morpholine in the presence
of triethylamine, respectively, in nonpolar media under inert atmosphere
and stirring.(see experimental).The reactions follow the scheme:

1 \ / 2a-c

i= I.KOI I. i:itN

-•() X—II l.'i.v

V.V
The 'H-nmr spectra of the isolated products exhibit signals for the pro-

ton at Cl atom of the allenephosphonate system of double bonds as well as
signals for the protons from alkoxy- and morpholino- groups. The chemi-
cal shift for 3 IP corresponds to those for phosphorylated allenes (16.7 -
18.2ppm) (see table II). The isolated compounds 2a-c were investigated in
the reactions with electrophilic and nucleophilic reagents. In the case of
interaction with electrophilic reagents the 2,5-dihydro-l,2-oxapliosphole
2-oxides were isolated with good yields.The reaclions follow the scheme:

n
I-Nil

3a-d

The interaction of the title compounds with nucleophilic reagents i.e.
secondary amines result in the formation of P-ketaphsphonates 4a,b:

4a.b

K=Mc. 1:1
R,=K:=Mc
i= l.l'lAll. ll,()ir
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1,2-BUTADIENEPHOSPHONATES 433

The reactions with electrophilic3 reagents were performed in methylene
chloride under inert atmosphere and stirring(see experimental). The solu-
tion of appropriate electrophile was added dropwise to the solutions of
2a-c respectively. After one hour and work-up which included evaporiza-
tion of the solvent and recrystallization of the crude products 2,5-dihy-
dro-l,2-oxaphosphole derivatives were isolated with good yields.

The spectral and elemental analysis data confirm our suggestions that in
this case an oxaphospholic cyclization of the allenephosphonate system of
double bonds take place.

In the case of the reaction with secondary amines4, followed by the
hydrolysis of the intermediate in acidity media p-kelophosphonates 4a,b
according to the results reported earlier have been isolated.

Thus the high reactivity of the allenephosphonates have been confirmed
and the new phosphorus - containing compounds with eventual biological
activity have been syntesized.

EXPERIMENTAL

Analytical methods

'H nmr spectra were determined on a Tesla BS(80MHz) at normal temper-
ature as CDCI3 solution with TMS as an internal standard. The IR spectra
were recorded on an IR-72-spectrophotometer (Carl Zeiss Jena).

Starting materials

The alkadienephosphonic dichlorides were prepared by the procedure
described earlier5.

1. Synthesis of N-morpholino-O-alkyl-3-aIky-
1,2-alkadienephosphonates 2a-c

Gen eral procedure

To a solution of the appropriate dichloride of the 1,2-alkadienephosphonic
acids in dry ether a mixture of aliphatic alcohol and triethylamine dis-
solved in the same solvent at -8 to -10°C and stirring was added, followed
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434 D.D. ENCHEV

by the addition of the mixture of morpholine and triethylamine at the same
solvent and conditions. After an hour stirring the solvent was removed and
the residue was distilled.

Yield 85 -90%. The physical data are summarized in Table I.

TABLE I

Constants and elemental analysis data for compounds 2a-c

Found (%) Calcd.(%)

, , R(R1) Yield b.p. ^ ,
N [R2] (%) <oC) " Fo"""'aN P N

2a Me(Me) 75 137-8 13.38 6.0 C,0H18O3PN 13.41 6.06
[Me]

b Et(Me) 77 138-10 12.59 5.68 Cn^fAjPN 12.63 5.71
[Me]

c i-Pr(Me) 82 139-41 11.89 5.3 C12H22O3PN 11.94 5.34
[Me]

H, P-NMR and IR spectral data for compounds 2a-c

N R Chemical Shift (ppm) Coupl. Const., (Hz) IR (cm'1)

H Ha R Me 31P H-P R-P P=O C=C=
(Hb) (Me) C

2a Me 5.04 2.87 3.48 1.68 18.2 7.5 11.2 1225 1957
(3.76) (1.68)

b Et 5.04 2.86 Me-1.20 1.68 17.1 7.0 11.6 1230 1958
(3.76) CH2-3.87 (1.68)

c i-Pr 5.04 2.87 Me-1.31 1.68 16.7 6.8 11.5 1230 1956
(3.77) CH-2.56 (1.68)

2. Synthesis of 4-Substitueted-N-morpholino-2,5-dihydro-l,2-
oxaphosphole-2-oxides 3a-d

General procedure

To a solution of compounds 2a-c in dry methylenechloride a solution of
the appropriate electrophile was added at the -5 to 0°C, stirring and inert
atmosphere. After an hour the solvent was evaporized and the residue was
recrystallized from heptane/benzene.
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1,2-BUTADIENEPHOSPHONATES 435

3a Yield% 75; m.p. °C uncorrect 88-9 ; Found% P 12.20, Cl 14.00, N 5.52
C9H,5O3PNC1 Calcd.% P 12.30, Cl 14.08, N 5.56; !H-nmr 6".34d(lH
JHP23Hz), 1.40 (3H), 1.58(3H), 2.87 ,3.76m (morph.); 31P 33.42; IR cm'1

vP-O-c, 998, 1030, v P = 0 , 1273 vC=c1584

3b Yield % 78, m.p. °C uncorrect 89-90; Found% P 10.00, Br 25.82, N
4.50 C10H16O3PNBr Calcd.% P 10.02, Br 25.85, N 4.53; 'H-nmr 6.1
ld(lH JHP23.2Hz), 2.87, 3.76m(morph.) 0.69, 1.64(Et), 3.96(Me); 31P
34.12; IR cm"1

 v P . o C971,1O3O, vP=o1260, v C = c
1 5 8 7

3c Yield% 72, m.p. °C uncorrect 92-3 Found% P 11.72, S 12.15, N 5.30
C10H18O3PNS Calcd.% P 11.76, S 12.17, N 5,32; 1H-nmr 6.25d
(lHJHP23.2Hz), 2.87, 3.76m (morph.), 1.40s(3H), 1.58s(3H), 2.17(MeS);
31P 33.22 ; IR cm"1, v P . o c973,1042, vP=o1263, vC=c1585

3d Yield% 78, m.p. °C uncorrect 94-6 Found% P 11.14, S 11.53, N 5.00
c l l H 2 0 ° 3 P N S Calcd.% P 11.16, S 11.56, N 5.04; 1H-nmr (6.20d,
JHP23Hz), 2.87, 3.76m(morph.) 0.68, 1.64(Et), 3.90(Me), 2.18(MeS); 31P
33.42; IR cm"1

 vP.o.c974,1039, vp=01264, vC=c1575

3. Synthesis of p-ketophosphonates 4a,b

General procedure

To a solution of the appropriate N-morpholino-O-alkyl-3-alkyl-l,2-alkadi-
enephosphonate in ether at —8°C and stirring an equimolar amount of
dialkylamine was added. After warm up to room temperature and addi-
tional stirring for an hour, 10% aqueous HCI was added. The organic
phase was separated and the residue was extracted with CHCI3. The
organic phases were dried with MgSO4, the solvents were evaporized and
the residue was distilled.

4a Yield 68% b.p.°C 134-6; Found % P 12.40, N 5.59 C10H2o04PN
Calcd.% P 12.43, N 5.62; 'H-nmr 3.71-3.12(2H JHP 16.2HZ), 2.30(3H
JHP 2.7Hz), 0.99, 1.07(6H JHH7.0Hz), 2.87, 3.77(morph.); IR cm"1

vP=01238, v C = o 1700

4b Yield 68%; b.p.°C 134-6; Found % P 11.72, N 5.30 C n ^ C ^ P N
Calcd.% P 11.76, N 5.32; 'H-nmr 3.71-3.12(2H JHP16.2Hz), 0.68,
1.64(Et), 0.97, 1.06(6H JHH7.0Hz), 2.87, 3.77(morph.); IR cm"1

 v p = 0

1238, v c = 0 1700
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